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DETAILED ACTION 

This office action is responsive to Application 10/699,758 filed on November 03, 
2003. Claims 1-14 are pending in the application and have been examined. 

Information Disclosure Statement 

The Information Disclosure Statement(IDS) mailed on July 7, 2005, was received 
and has been considered. 

Claim Objections 

1 . Claims 1 , 5, and 10 are objected to because of the following informalities: Lack 
of clarity and precision. 

Consider claim 1 , "the sample and hold circuits" referred to are not previously 
mentioned in the claim. "Sample and hold circuits" should either be removed from claim 
1 , and replaced with "the storage circuit elements", or used in place of the "storage 
circuit elements" as stated previously in the claim. Appropriate correction is required. 

Also, referring to claim 1 , "operational amplifier substantially averages" should be 
changed to, "operational amplifier produces a substantially average signal" or 
something of similar nature for the sake of clarity and precision. For the sake of 
examining, the examiner will interpret "operational amplifier substantially averages" to 
read, "operational amplifier produces a substantially average signal". Appropriate 
correction is required. 

Consider claim 5, "the sample and hold circuits" referred to are not previously 
mentioned in the claim. "The sample and hold circuits" should either be removed from 
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claim 1, and replaced with "the storage circuit elements", or used in place of the 
"storage circuit elements" as stated previously in the claim. Appropriate correction is 
required. 

Also, referring to claim 5, "operational amplifier averages" should be changed to, 
"operational amplifier produces an average signal" or something of similar nature for the 
sake of clarity and precision. For the sake of examining, the examiner will interpret 
"operational amplifier averages" to read, "operational amplifier produces an average 
signal". Appropriate correction is required. 

Consider claim 10, "the sample and hold circuits" referred to are not previously 
mentioned in the claim. "The sample and hold circuits" should either be removed from 
claim 1 , and replaced with "the storage circuit elements", or used in place of the 
"storage circuit elements" as stated previously in the claim. Appropriate correction is 
required. 

Also, referring to claim 10, "operational amplifier averages" should be changed 
to, "operational amplifier produces an average signal" or something of similar nature for 
the sake of clarity and precision. For the sake of examining, the examiner will interpret 
"operational amplifier averages" to read, "operational amplifier produces an average 
signal". Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rossi et al.(US Patent 6,974,973) in view of Borg(European Patent Application 
Publication 1,117,250 A2). 

Consider claim 1 , Rossi et al. teaches: 

A method for outputting signals from dark reference pixels(column 4, lines 23 
through column 5, line 36), the method comprising the steps of: 

(a) transferring signals from a plurality of dark reference pixels(figure 3a, "FIG. 3a 
shows peripheral areas 31 of a pixel array 30 which contains dark pixels from which 
dark current measurements are taken. The dark pixels in peripheral areas 31 are read- 
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out using the same signal path and timing diagram as for clear pixels in area 32 which 
are used for imaging." Column 4, lines 18-22) to a plurality of storage circuit 
elements(The pixels are transferred to "sample and hold circuits"(33, figure 3b, figure 
3c, column 4, lines 24-28)). and 

(b) transferring signals from each of the plurality of storage circuit 
elements(sample and hold circuits, 33) to an operational amplifier(35, figure 3b, column 
4, lines 33-35. The pixels are transferred to a differential amplifier(i.e. operational 
amplifier, 35) where they are subtracted.) which operational amplifier(35) produces a 
signal from the signals from the sample and hold circuits(The sample and hold 
circuits(33) produce two signals for each pixel, Vsig and Vrst. These signals are 
subtracted to produce a dark current signal that is used as a reference. Column 4, lines 
28-35) for providing a approximate dark reference signal(The signals output a dark 
reference signal which is input into an image processor(37), which uses the dark 
reference signals to perform sensor temperature calculations. Column 4, lines 36-40). 

However, Rossi et al. does not explicitly teach that the dark pixels contained in 
the peripheral area of the pixel array, as shown in figure 3a, are substantially shielded 
from light. Rossi et al. does not explicitly teach that the pixels are read out 
simultaneously, or on one clock cycle, from the sample and hold circuits(33). Nor does 
Rossi et al. teach that the operational amplifier(35) produces a substantially average 
signal from all the signals in the sample and hold circuits(33). 

Borg teaches of improving a reference signal obtained from dark pixels. Borg 
teaches that an improved reference signal is needed because many reference signals 
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do not accurately compensate for noise and other influences to which pixel cells are 
subjected(paragraph 0007). Like, Rossi et al., Borg teaches of a plurality of dark 
reference pixels(3, figure 2, numbers 21,31, and 41 refer to columns of dark reference 
pixels, paragraph 0020). Also like Rossi et al., Borg teaches that the dark pixel outputs 
are fed into an operational amplifier(38, figure 2) to produce a reference signal(see 
figure 2, paragraph 0022). 

However, in addition to the teachings of Rossi et al., Borg teaches that the dark 
pixels are substantially shielded from light("covered with an opaque filter that blocks 
light", paragraph 0021 ). In addition, Borg teaches that the pixels are read out 
simultaneously, or on one clock cycle(The pixels are read out "on a row-by-row basis", 
paragraph 0018. Reading pixels out "row-by-row" means that an entire row of pixels is 
read out at the same time(i.e. simultaneously or on one clock cycle)). Furthermore, 
Borg teaches that the operational amplifier(38) produces a substantially average signal 
from all the dark reference signalsfBy shorting the sense nodes of many reference 
pixels together, differences in the dark current from pixel to pixel, as well as shot noise 
associated with the dark current are averaged out" paragraph 0025. The outputs from 
the pixels are shorted together into the operational amplifier(38) with a common mode 
voltage Vcm, and an average dark reference signal is output/Paragraphs 23 and 25). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to combine the outputs of all of the sample and hold circuits 
of Rossi et al., as Borg does with the outputs of all the dark reference pixels, and read 
the dark reference values out to the operational amplifier simultaneously or on one clock 
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cycle as taught by Borg, in order to produce an average dark reference signal from the 
operational amplifier, in which the signal more accurately compensates for noise and 
other influences to which the pixel cells are subjected(Borg, paragraphs 0007 and 
0025). 

Consider claim 2, and as applied to claim 1 above, Rossi et al. further teaches 
that the storage circuit elements(sample and hold circuits) are sample and hold 
circuits(see figures 3b and 3c, column 4, lines 23-55). 

Consider claim 3, and as applied to claim 2 above, Rossi et al. further teaches of 
providing a differential operational amplifier(35) as the operational amplifier(The sample 
and hold circuits(33) produce a two signals for each pixel, Vsig and Vrst. These signals 
are subtracted using a differential amplifier to produce a dark current signal that is used 
as a reference. Column 4, lines 28-35) 

Consider claim 4, and as applied to claim 1 above, Rossi et al. further teaches 
that step (a) further comprises transferring the pixel signals from the plurality of pixels to 
the plurality of storage elements(sample and hold circuits) on a row-by-row basis("The 
sample and hold circuits 33 sample signals from array 30 row-by-row" column 4, lines 
25-29). 



Consider claim 5, Rossi et al. teaches: 
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An image sensor assembly(figures 3a 3b and 3c) comprising: 

(a) a plurality of active pixels(figure 3a, 32, "clear pixels") that receives incident 
light that is converted into a charge("lmaging sensors are used to capture visible light", 
column 1, line 15); 

(b) a plurality of storage element circuits(sample and hold circuits(33)); 

(c) a plurality of dark reference pixels(figure 3a, "FIG. 3a shows peripheral areas 

31 of a pixel array 30 which contains dark pixels from which dark current measurements 
are taken. The dark pixels in peripheral areas 31 are read-out using the same signal 
path and timing diagram as for clear pixels in area 32 which are used for imaging." 
Column 4, lines 18-22) each of which is responsive to light(because the dark pixels are 
constructed on the same image sensor as the light ones(figure 3a), they are thus, 
responsive to light), wherein signals from each of the dark reference pixels is 
transferred to one of the storage element circuits(The dark pixels in peripheral areas 31 
are read-out using the same signal path and timing diagram as for clear pixels in area 

32 which are used for imaging." Column 4, lines 18-22. Each pixel provides two signals, 
Vsig and Vref to a sample and hold circuit(33). Column 4, lines 45-49); and 

(d) an operational amplifier that receives a signal from each of the sample and 
hold circuits(35, figure 3b, column 4, lines 33-35. The pixels are transferred to a 
differential amplifier(i.e. operational amplifier, 35) where they are subtracted.), wherein 
the operational amplifier(35) produces a signal from the signals from the sample and 
hold circuits(The sample and hold circuits(33) produce two signals for each pixel, Vsig 
and Vrst. These signals are subtracted to produce a dark current signal that is used as 
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a reference. Column 4, lines 28-35) for providing an approximate dark reference pixel 
(The signals output a dark reference signal which is input into an image processor(37), 
which uses the dark reference signals to perform sensor temperature calculations. 
Column 4, lines 36-40) 

However, Rossi et al. does not explicitly teach that the dark pixels contained in 
the peripheral area of the pixel array, as shown in figure 3a, are substantially shielded 
from light. Rossi et al. does not explicitly teach that the pixels are read out 
simultaneously, or on one clock cycle, from the sample and hold circuits(33). Nor does 
Rossi et al. teach that the operational amplifier(35) produces a substantially average 
signal from all the signals in the sample and hold circuits(33). 

Borg teaches of improving a reference signal obtained from dark pixels. Borg 
teaches that an improved reference signal is needed because many reference signals 
do not accurately compensate for noise and other influences to which pixel cells are 
subjected(paragraph 0007). Like, Rossi et al., Borg teaches of a plurality of dark 
reference pixels(3, figure 2, numbers 21,31, and 41 refer to columns of dark reference 
pixels, paragraph 0020). Also like Rossi et al., Borg teaches that the dark pixel outputs 
are fed into an operational amplifier(38, figure 2) to produce a reference signal(see 
figure 2, paragraph 0022). 

However, in addition to the teachings of Rossi et al., Borg teaches that the dark 
pixels are substantially shielded from lightfcovered with an opaque filter that blocks 
light", paragraph 0021 ). In addition, Borg teaches that the pixels are read out 
simultaneously, or on one clock cycle(The pixels are read out "on a row-by-row basis", 
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paragraph 0018. Reading pixels out "row-by-row" means that an entire row of pixels is 
read out at the same time(i.e. simultaneously or on one clock cycle)). Furthermore, 
Borg teaches that the operational amplifier(38) produces a substantially average signal 
from all the dark reference signals("By shorting the sense nodes of many reference 
pixels together, differences in the dark current from pixel to pixel, as well as shot noise 
associated with the dark current are averaged out" paragraph 0025. The outputs from 
the pixels are shorted together into the operational amplifier(38) with a common mode 
voltage Vcm, and an average dark reference signal is output. Paragraphs 23 and 25). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time Of the invention to combine the outputs of all of the sample and hold circuits 
of Rossi et al., as Borg does with the outputs of all the dark reference pixels, and read 
the dark reference values out to the operational amplifier simultaneously or on one clock 
cycle as taught by Borg, in order to produce an average dark reference signal from the 
operational amplifier, in which the signal more accurately compensates for noise and 
other influences to which the pixel cells are subjected (Borg, paragraphs 0007 and 
0025). 

Consider claim 6, and as applied to claim 5 above, Rossi et al. further teaches 
that the storage circuit elements(sample and hold circuits) are sample and hold 
circuits(see figures 3b and 3c, column 4, lines 23-55). 
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Consider claim 7, and as applied to claim 6 above, Rossi et al. further teaches: 
each of the sample and hold circuits further comprises a charge storage 
element(Cvsig and Cvrst, see figure 3c) mated to each signal from the dark reference 
pixels(see figure 3c, the each column line represents the output from one dark pixel. 
Cvsig is mated to the Vsig signal of a dark pixel and Cvrst is mated to a Vrst signal of a 
dark pixel.), wherein a signal from each charge storage element(Cvsig and Cvrst, figure 
3c) is passed to the operational amplifier(See figure 3b, Vsig and Vrst signals are fed 
into the two opposite terminals of the operational amplifier respectively. Column 4, lines 
30-35). 

Consider claim 8, and as applied to claim 5 above, Rossi et al. further teaches of 
providing a differential operational amplifier(35) as the operational amplifier(The sample 
and hold circuits(33) produce a two signals for each pixel, Vsig and Vrst. These signals 
are subtracted using a differential amplifier to produce a dark current signal that is used 
as a reference. Column 4, lines 28-35) 

Consider claim 9, and as applied to claim 5 above, Rossi et al. further teaches 
that step (a) further comprises transferring the pixel signals from the plurality of pixels to 
the plurality of storage elements(sample and hold circuits) on a row-by-row basis(The 
sample and hold circuits 33 sample signals from array 30 row-by-row" column 4, lines 
25-29). 
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Consider claim 10, Rossi et al. teaches: 

A camerafThe image sensor is used to capture visible light(i.e. it functions as a 
camera )column 1, line 15) comprising: 

An image sensor(figures 3a 3b and 3c) comprising: 

(a) a plurality of active pixels(figure 3a, 32, "clear pixels") that receives incident 
light that is converted into a chargeflmaging sensors are used to capture visible light", 
column 1, line 15); 

(b) a plurality of storage element circuits(sample and hold circuits(33)); 

(c) a plurality of dark reference pixels(figure 3a, "FIG. 3a shows peripheral areas 

31 of a pixel array 30 which contains dark pixels from which dark current measurements 
are taken. The dark pixels in peripheral areas 31 are read-out using the same signal 
path and timing diagram as for clear pixels in area 32 which are used for imaging." 
Column 4, lines 18-22) each of which is responsive to light(because the dark pixels are 
constructed on the same image sensor as the light ones(figure 3a), they are thus, 
responsive to light), wherein signals from each of the dark reference pixels is 
transferred to one of the storage element circuits(The dark pixels in peripheral areas 31 
are read-out using the same signal path and timing diagram as for clear pixels in area 

32 which are used for imaging." Column 4, lines 18-22. Each pixel provides two signals, 
Vsig and Vref to a sample and hold circuit(33). Column 4, lines 45-49); and 

(d) an operational amplifier that receives a signal from each of the sample and 
hold circuits(35, figure 3b, column 4, lines 33-35. The pixels are transferred to a 
differential amplifier(i;e. operational amplifier, 35) where they are subtracted.), wherein 
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the operational amplifier(35) produces a signal from the signals from the sample and 
hold circuits(The sample and hold circuits(33) produce two signals for each pixel, Vsig 
and Vrst. These signals are subtracted to produce a dark current signal that is used as 
a reference. Column 4, lines 28-35) for providing an approximate dark reference pixel 
(The signals output a dark reference signal which is input into an image processor(37), 
which uses the dark reference signals to perform sensor temperature calculations. 
Column 4, lines 36-40) 

However, Rossi et al. does not explicitly teach that the dark pixels contained in 
the peripheral area of the pixel array, as shown in figure 3a, are substantially shielded 
from light. Rossi et al. does not explicitly teach that the pixels are read out 
simultaneously, or on one clock cycle, from the sample and hold circuits(33). Nor does 
Rossi et al. teach that the operational amplifier(35) produces a substantially average 
signal from all the signals in the sample and hold circuits(33). 

Borg teaches of improving a reference signal obtained from dark pixels. Borg 
teaches that an improved reference signal is needed because many reference signals 
do not accurately compensate for noise and other influences to which pixel cells are 
subjected(paragraph 0007). Like, Rossi et al., Borg teaches of a plurality of dark 
reference pixels(3, figure 2, numbers 21,31, and 41 refer to columns of dark reference 
pixels, paragraph 0020). Also like Rossi et al., Borg teaches that the dark pixel outputs 
are fed into an operational amplifier(38, figure 2) to produce a reference signal(see 
figure 2, paragraph 0022). 
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However, in addition to the teachings of Rossi et al., Borg teaches that the dark 
pixels are substantially shielded from lightfcovered with an opaque filter that blocks 
light", paragraph 0021). In addition, Borg teaches that the pixels are read out 
simultaneously, or on one clock cycle(The pixels are read out "on a row-by-row basis", 
paragraph 0018. Reading pixels out "row-by-row" means that an entire row of pixels is 
read out at the same time(i.e. simultaneously or on one clock cycle)). Furthermore, 
Borg teaches that the operational amplifier(38) produces a substantially average signal 
from all the dark reference signals("By shorting the sense nodes of many reference 
pixels together, differences in the dark current from pixel to pixel, as well as shot noise 
associated with the dark current are averaged out" paragraph 0025. The outputs from 
the pixels are shorted together into the operational amplifier(38) with a common mode 
voltage Vcm, and an average dark reference signal is output. Paragraphs 23 and 25). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to combine the outputs of all of the sample and hold circuits 
of Rossi et al., as Borg does with the outputs of all the dark reference pixels, and read 
the dark reference values out to the operational amplifier simultaneously or on one clock 
cycle as taught by Borg, in order to produce an average dark reference signal from the 
operational amplifier, in which the signal more accurately compensates for noise and 
other influences to which the pixel cells are subjected (Borg, paragraphs 0007 and 
0025). 
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Consider claim 1 1 , and as applied to claim 10 above, Rossi et al. further teaches 
that the storage circuit elements(sample and hold circuits) are sample and hold 
circuits(see figures 3b and 3c, column 4, lines 23-55). 

Consider claim 12, and as applied to claim 1 1 above, Rossi et al. further teaches: 
each of the sample and hold circuits further comprises a charge storage 
element(Cvsig and Cvrst, see figure 3c) mated to each signal from the dark reference 
pixels(see figure 3c, the each column line represents the output from one dark pixel. 
Cvsig is mated to the Vsig signal of a dark pixel and Cvrst is mated to a Vrst signal of a 
dark pixel.), wherein a signal from each charge storage element(Cvsig and Cvrst, figure 
3c) is passed to the operational amplifier(See figure 3b, Vsig and Vrst signals are fed 
into the two opposite terminals of the operational amplifier respectively. Column 4, lines 
30-35). 

Consider claim 13, and as applied to claim 10 above, Rossi et al. further teaches 
of providing a differential operational amplifier(35) as the operational amplifier(The 
sample and hold circuits(33) produce a two signals for each pixel, Vsig and Vrst. These 
signals are subtracted using a differential amplifier to produce a dark current signal that 
is used as a reference. Column 4, lines 28-35) 

Consider claim 14, and as applied to claim 10 above, Rossi et al. further teaches 
that step (a) further comprises transferring the pixel signals from the plurality of pixels to 
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the plurality of storage elements(sample and hold circuits) on a row-by-row basis(The 
sample and hold circuits 33 sample signals from array 30 row-by-row" column 4, lines 
25-29). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent Application Publication 2003/0052982 contains a 
substantially similar structure for averaging a reference pixel signal See figure 3B. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert H. Cutler whose telephone number is (571)-270- 
1460. The examiner can normally be reached on Mon-Fri (7:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on (571)-272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) ol57J-272-1000. 




PATRICK M. EDQUARD 
SUPERVISORY PATENT EXAMINER 



AC 



